Background. Low-and middle-income countries carry the major burden of mental disorders, yet owing to a significant lack of resources, they experience a 'treatment gap' in the range of 75 -85%. Methods. Epidemiological data on mental disorders in South Africa, national census data and locally developed models for establishing treatment needs were used to calculate expected annual acute admissions and inpatient care, as well as expected annual ambulatory visits in KwaZulu-Natal (KZN) Province, South Africa. These were compared with actual acute admission and inpatient care rates as well as actual ambulatory visits to mental health services in the province, derived from the District Health Information Systems. These comparisons allowed an estimation of the treatment gap for mental disorders in the province.
Mental disorders are common and responsi ble for in creased mortality due to suicide and reduced life expectancy, consider able individual and collective suffering, significant loss of social and occupational functioning and productivity, and extensive disability. Moreover, they are a major burden on car egivers and families. Mental and neurological disorders are responsible for ~14% of the global burden of disease and 30% of disability-adjusted life-years. [1] It is anticipated that this will increase over the next few decades and that low-and middle-income countries (LAMICs) are likely to experience a disproportionate increase in burden due to mental disorders as they pass through the epidemiological transition.
Against this backdrop, there is a huge 'treatment gap' between the burden of mental disorders and the resources and services available to manage them. [2] This is especially evident in LAMICs, with the World Health Organization (WHO) estimating that only a minority of those suffering from mental disorders ever receive any treatment. A study in Belize, for example, reported that 63% of individuals with schizophrenia, 89% of those with affective conditions and 99% of those with anxiety conditions were untreated. [3] The WHO Mental Health Survey conducted in 14 countries found that the percentage of individuals with serious disabilities who received no treatment was 76 -85% in LAMICs and 35 -50% in high-income countries. [4] Funding for mental health is notoriously poor; more than two-thirds of the world's population lives in countries that spend <1% of their total public sector health budget on mental health services. [5, 6] Sadly, Africa exemplifies this: of the 19 African countries for which data are available, 15 spend <1% of their health budgets on mental health. [6] The South African Stress and Health (SASH) study, which was part of the WHO World Mental Health (WMH) Survey Initiative conducted between 2002 and 2004, reported results of a populationbased household survey of common mental disorders, surveying 4 351 adults throughout South Africa (SA). [7, 8] According to findings of the SASH study, the 12-month prevalence of any common mental disorder (Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV criteria) was 16.5% (and the lifetime prevalence 30.3%), with the most common disor ders being agoraphobia (4.8%), major de pressive disorder (MDD) (4.9%) and alcohol abuse or dependence (4.5%). The authors observed that the estimated prevalence of substance abuse in SA (5.8%) was at least twice as high as that in other WMH countries, with the exception of Ukraine. With a suicide rate of 15.4/100 000, SA is ranked 22nd in the world. [9] Notably, the SASH study reported that 75% of people with common mental disorders in SA do not receive any treatment. [8] In the current study, best available prevalence data for mental disorders from SA studies (including the SASH study) were used to estimate the burden of mental disorders in KwaZulu-Natal (KZN) Province. Data on adult acute mental health inpatient and ambu latory service usage in KZN are presented and compared with expected service use based on published norms by Lund and Flisher; [10, 11] allowing for mapping of the mental health treatment gap in the province.
Methods
Literature reporting prevalence rates of men tal disorders in adults in SA was re viewed and, for each disorder reported upon, a best estimate of prevalence was identified. These rates were then applied to the adult population of KZN (reported in the 2011 national census) to estimate the number of individuals affected by each disorder. Note: in this study, 'adult' refers to individuals aged ≥15 years.
For acute inpatient care, expected admis sions and expected total number of inpatient days were calculated using the method des cribed by Lund and Flisher, as further detailed. [10] Firstly, the expected number of severe cases was calculated as: 100% of those with schizophrenia and non-affective psychosis; 80% of those with bipolar disorder; 20% of those with major depressive disorder (MDD); and 5% of those with anxiety disorders. Of these severe cases, the proportion in need of acute inpatient care per year was calculated as: 50% of those with schizophrenia and non-affective psychosis; 30% of those with bipolar disorder; 5% of those with MDD; and 5% of those with anxiety disorders. Thus, the total number of expected acute admissions in one year could be calculated and compared with the actual number of acute admissions to psychiatric services in KZN, as reported in the District Health Information Systems (DHIS) for the 2010/2011 reporting year.
Next, using the average length of stay for each disorder, as recommended by Lund and Flisher, [10] the expected total number of acute inpatient days was calculated and compared with the actual number of acute inpatient days within psychiatric services in KZN, as reported in the DHIS for the 2010/2011 reporting year.
Ambulatory service usage, which includes out patient visits to primary healthcare clinics, satellites, mobile facilities and community health centres, as well as outpatient emer gency services in hospitals, was calculated as follows:
First, the total number of individuals in need of ambulatory services in one year was calculated, with adjustments for comorbidity based on the method described by Lund and Flisher. [11] This number was calculated at minimum coverage, according to the formula provided in the guidelines for primary health care services in SA, as follows: 50% of those with schizophrenia or bipolar disorder; 30% of those with MDD or post-traumatic stress disorder (PTSD); 20% of those with panic disorder, agoraphobia or social phobia; and 10% of those with generalised anxiety disorder (GAD).
Subsequently, the total number of expected ambu latory patient visits in one year was calculated based on the following formulae recommended by Lund and Flisher: [11] schizo phrenia and bipolar disorder -monthly visits for 12 months (12 visits per patient); MDD -every 2 weeks for 6 months (12 visits per patient); panic and agoraphobia -every 2 weeks for 3 months (6 visits per patient); social phobia and GAD -every 2 weeks for 2 months (4 visits per patient); and PTSD -every 2 weeks for 4 months (8 visits per patient).
Finally, the total number of expected ambu latory patient visits in one year was compared with the actual number of ambulatory patient visits in KZN reported in the DHIS for the 2010/2011 reporting year. Table 1 shows the data on 12-month preva lence rates for mental disorders in SA based on reviewed studies. Note, an asterix indicates the prevalence rate used in the current study. Table 2 shows the expected number of indivi duals requir ing acute inpatient care in one year in KZN. Assuming that each indivi dual has one admission per year, the total number of expected admissions to psychiatric services in one year was 53 623. The actual number of admissions in KZN during the 2010/2011 reporting year was 10 620 (4 046 in district hospitals, 4 219 in regional hospitals and 2 355 in psychiatric hospitals.) The ratio of actual to expected number of admissions was 19.8%.
Results

Prevalence of mental disorders in adults
Acute admissions
Acute inpatient days
A total of 846 226 acute inpatient days was expected within psychia tric services in KZN in one year (Table 3 ). The actual number during the 2010/2011 reporting year was 220 839 days (43 602 in district hospitals, 59 217 in regional hospitals and 118 020 in psychiatric hospitals). The ratio of actual to expected number of acute inpatient days was 26.1%. Note: the average length of stay (ALOS) for acute inpatient care during this period averaged 21 days (11 days at district hospitals; 14 days at regional hospitals; and 50 days at psychiatric hospitals).
Ambulatory service usage
The expected number of individuals requiring ambulatory services at minimum coverage (average 30% of full coverage) in one year in KZN was 254 661 (of a total of 955 814 adults with mental disorders) ( Table 4) .
The expected total number of ambulatory visits for mental health care in KZN in one year was calculated for each disorder and then summed according to the following formula proposed by Lund and Flisher: [11] Annual visits = number of cases × expected annual visits per patient Note: these calculations were made for minimum coverage (results in Table 5 ). Thus, the expected total number of ambulatory visits in one year was 2 395 546 (with 9 074 visits expected daily). The actual number of ambulatory visits to mental health services during the 2010/2011 reporting year was 506 206. The ratio of actual to expected number of visits was 21%.
Discussion
This analysis, based on models published by Lund and Flisher, [10, 11] shows that both acute inpatient and ambulatory mental healthcare in KZN fell dramatically short of expected service provision based on population size and epidemiological data. In both cases, [7] 4 351 adults; household survey 4.9* Bhagwanjee et al. [12] 354 community-based rural adults 4.8
Anxiety disorders
Williams et al. [7] 4 351 adults; household survey 8.1*
GAD
Williams et al. [7] 4 351 adults; household survey 1.4* Bhagwanjee et al. [12] 354 community-based, rural adults 3.7
PTSD
Williams et al. [7] 4 351 adults; household survey 0.6*
Substance use disorders
Williams et al. [7] 4 351 adults; household survey 5.8
Alcohol use disorders
Williams et al. [7] 4 351 adults; household survey 4.5
Personality disorders
Suliman et al. [13] 4 351 adults; household survey 6.8
Psychosis
Gureje et al. [14] 1 419 adults; household survey in Nigeria 2.1 (lifetime prevalence)
1.1 (12-month prevalence)* SA = South Africa; MDD = major depressive disorder; GAD = generalised anxiety disorder; PTSD = post-traumatic stress disorder.
* Prevalence rate used in the current study. the 'treatment gap' is in the region of 80%, which lends support to findings of the SASH study indicating that ~75% of individuals with common mental disorders in SA do not receive any treatment. [8] Interestingly, this treatment gap also correlates closely with the recent finding from KZN that the province has only 25% of the psychiatric beds and 25% of the psychiatrists required to comply with national norms. [15] The same study reported that budget increases to psychiatric hospitals in KZN over the 5-year period 2005 -2010 were approximately one-fifth of the increases received by general hospitals.
Taken together, the findings of the study by Burns [15] and the findings of the current study suggest that there is a close correlation between resources committed to mental healthcare and the services rendered to the public. This is by no means new insight, as the links between inadequate resource provision and the 'treatment gap' for people living with mental disorders have been highlighted extensively in both international and national literature. [2, [16] [17] [18] The fact that the gap is slightly less for number of acute inpatient days compared with number of acute admissions can be explained by the fact that the average length of stay within psychiatric services during the assessed period was slightly longer (21 days) than the expected average length of stay (16 days). Thus, individuals who were admitted to services received more care than expected, possibly at the expense of additional individuals who could not access inpatient care at all. It is well recognised throughout SA that the widespread shortage of psychiatric beds translates daily into scenarios where clinicians struggle to secure space for their patients within psychiatric facilities.
The reality of a significant treatment gap in KZN begs the question: where are all these people with mental disorders obtaining help? Or, are the majority living with their distress, without any access to care of any form? This highlights the importance of other forms of care -formal or informal -within resource-scarce regions. In many LAMIC contexts, traditional healers partially fill this gap and need to be engaged as important partners in providing some form of care for those with mental disorders. In KZN, a significant proportion of those experiencing mental disorders consult traditional healers. For example, in their study of hospitalised patients with first-episode psychosis, Burns et al. [19] reported that 39% of patients consulted traditional healers prior to seeking treatment from formal health services. Notably, consultation with traditional healers was associated with delays in accessing psychiatric care, and the authors concluded that this finding 'serves to reinforce the importance of developing KZN = KwaZulu-Natal; DPVs = daily patient visits; MDD = major depressive disorder; GAD = generalised anxiety disorder; PTSD = post-traumatic stress disorder.
positive collaborative links between traditional and formal health services' in attempting to improve pathways to care for individuals with disabling mental disorders.
The results of the current study should be considered in light of several important limitations. Firstly, although the SASH study has provided us with good epidemiological data in SA, a number of mental disorders were not included in the study and prevalence rates for disorders such as psychosis and bipolar disorder were based on a best estimate derived from international literature. Secondly, the quality of the DHIS data upon which the actual service usage was based is questionable. We know that in many health facilities there are a number of barriers to efficient and accurate reporting that cast doubt on the reliability and validity of these data. Thirdly, in relation to ambulatory care, estimates of expected service usage were based on a minimum level of coverage (averaging 30%), thus very likely underestimating the expected service needs and the extent of the treatment gap for ambulatory mental healthcare. Finally, and perhaps most importantly, this analysis did not take into account the contribution of the private sector services in SA in managing the burden of mental ill-health in the country. Private mental healthcare is a significant entity and omission of these data means that the stated estimates of the treatment gap are very likely overestimates. However, the private sector provides no more than 15% of medical care in SA; [20] thus, the anticipated reduction in the treatment gap following the inclusion of private sector data is unlikely to be substantial.
Conclusion
This study supports previous estimates of the treatment gap in SA and shows the merit and usefulness of modeling mental health service needs, as in the case of Lund and Flisher's [10, 11] work. Health authorities and planners should pay heed to the gross inadequacy of mental health service provision in the region and appreciate the fact that these inadequacies translate directly into major unmet needs for those living with mental disorders.
